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19. An array as claimed in claim 17 or 110, wherein- 
the different oligonucleotides constitute part or all of a 
complete set of oligonucleotides of a/predetermined length. 

20. An array as claimed/in claim 17 or 110, wherein 
the entire nucleotide sequence of/each oligonucleotide is 
predetermined . 

21. An array as claimed in claim 17 or 110, wherein 
the oligonucleotides are attached at the different known 
locations using a computer-controlled application device. 

22. An array a6 claimed in claim 21, wherein the 
computer-controlled appl/cation device includes an ink- jet 
printer or pen plotter. 



23 . An 
the oligonucleotis 



as claimed in c 



ire bej 



T7 or 110, wherein 
8-20 nucleotides in length. 



as claimed in claim 17 or 110, wherein 
ide of glass. 



25./ An array as claimed in claim 17 or 110, wherein 
the support is a glass microscopic slide. 
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26. An array of oligonucleotides/f or analysing 
mutations of a gene having a known nucleotide sequence , 
comprising a support having an impermeable surface to which are 
attached at different known locations k set of overlapping or 
partly overlapping or non-over lapping/ oligonucleotides which are 
complementary to a segment of the kriown nucleotide sequence of 
the gene. 

27. An array as claimed in claim 26, wherein the gene 
is selected from the DMD, the HPRT, the Huntington's disease and 
the cystic fibrosis genes. 

28. An array as ytlaimed in claim 26, wherein the 
different locations are SBferSSd apart by 10-100 urn. 



29. An a 
oligonucleotides hfeve 



'as dlaimed in 

adet ratified length, 



26, wherein the 



30. An ^Vr^ as claimed in claim 2 6 , wherein the 
entire nucleotide Sequence of each oligonucleotide of the set is 
predetermined . 



31. /An array as claimed in claim 26, wherein the 
oligonucleotides are attached at the different known locations 
using a computer-controlled application device. 
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32. An array ad claimed in claim 31, wherein the 
computer-controlled application devices includes an ink- jet 
printer or pen plotter. 

33. An array as claimed in claim 26, wherein the 
oligonucleotides are between >8-20 nucleotides in length. 



3 4. An array 
support is made of g] 



cQ^j^n^/in claim 26, wherein the 




35. An afrray as claimed in claim 26, wherein the 
support is a glas^ microscopic slide. 

\ 

>6\ A method of making an array of oligonucleotides, 
which comprises: 

attaching a plurality of oligonucleotides to an 
impermeable surface of a support, the oligonucleotides having 
different predetermined sequences and being attached at different . i* 
known locations on the surface of the support^. » 



37. The method as jrlaimed in claim 36 or 111, wherein 
the oligonucleotides are js^ftftesized bef or^^ttachment to the 
surface of the support 




claimed in claim 3 6 or ill, wherein 
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the oligonucleotides are synthesized ip situ on the surface of 
the support. 

39. The method as claimed in claim 36 or 111, wherein 
the different known locations are/ spaced apart by 10*100 urn. 



40. The method as claimed in claim 3 6 or 111, wherein 
the different oligonucleotides /constitute part or all of a 
complete set of oligonucleotides of a predetermined length. 



41- The method a^ claimed in claim 36 or 111, wherein 
the entire nucleotide sequence of each oligonucleotide is 
predetermined . 

42. The method as claimed in claim 38, wherein the 
oligonucleotides are attached at the different known locations 
using a computer -con t^p^Tled application device, 



43. Tt 
oligonucleotides 
plotter. 



attac 



claimed in claim 36 or ill, wherein 
led using an ink-jet printer or pen 



44. /The method as claimed in claim 36 or 111, wherein 
the oligonucleotides are between 8-20 nucleotides in length. 
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45. The method as claimed 4A^ cla ^ m 36 °t HI* wherein 
the support is made of glass. 

46. The method as claimed in claim 36 or 111, wherein 
the support is a glass microscopic slide. 

is A method for ^instructing an array of 

\ length s and composed of K^^S^ Bnt no w oin QaH^, which method 

comprises: I 
s* a) apply ingx»ecur / 6t>rs f^p/jSlAit f erent menome££ 

\" Co separately t,o A % dittttsfafc reaiAis%f a surface, , . 

/>/ ^ b) apply^tf^terecursors for ^different «»©ft«ffle*a./V» < ** /WA ^^ 

W> separately to^pi difgarient regions wfcfe hln each of the - ti^ different 

regions defined i a^? jJ^MtX^AA^J^J^ uti^ kf^^*?^ 

Y^j c) repeating the process a t o tal of o timoo^ . «/ k^f®* s 

If / * 
^>eJ The method as claimed in claim A^, wherein -the. , 

.o^s-ar^nucaeo^^^ 



The method as claimed in claim /rf, where s is 8- 



20. 



% 5tJ- The method as claimed in claim wherein the 

regions are. rows and columns. 
A 
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method as claimed in claim wherein the 
precursors are applied through a computer-controlled printing 
device. 

pi*. The method as claimed in claim ^1 , wherein each 
* region is f ro m 1 0 t c^lOO microns wide. 

53. The method/^s/c]]aimedi^r^laim 47 , wherein a 
solvent repellant gri^J*«liis^ato divide the surface or regions 
thereof into differj 

A method of analysing a ^polynucleotide, which 
method comprises: 

applying a labelled polynucleotide to be analysed or 
fragments thereof to an array of oligonucleotides under 
hybridisation conditions, wherein the array comprises a support 
having an impermeable surface to which a plurality of 
oligonucleotides having different predetermined sequences are 
attached to different known ce±*6 A on the surface, and 

analysing the polynucleotide by observing the oell - g^ 
where v the polynucleotide or fragment thereof hybridizes and the 
*eeii^ where the polynucleotide or fragment thereof does not 
hybridize. 

1° 

,55 ♦ A method of comparing polynucleotide sequences, 
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m 



which method comprises: 

applying the polynucleotides to an array of 
oligonucleotides under hybridizing conditions, wherein the 
oligonucleotides have different predetermined sequences and are 
attached at different known locations on an impermeable surface 

of a support, and 

observing the differences between the patterns of 

hybridisation. 

56. The method as claimed in claim 55, which comprises 
an additional step of using the Observed differences to design 
probes for sequences that differ between the polynucleotides. 

57. The method As claimed in claim 55, wherein the 
polynucleotides are from jL normal and a mutant organism. 

58. The method as claimed in claim 55, wherein the 
polynucleotides are^ronTqancer cells and--their normal 
counterparts . 

59. ^/method At reconstructing a polynucleotide 
sequence, by We use/bf an array of oligonucleotides immobilised 
on a surf/ce/of S^support, which method comprises applying the 
polynucleotide to the array of oligonucleotides under 
hybridisation conditions: 



- 8 - 



11/26/97 WED 17:57 [TX/RX NO 7089] @009 



NOV. 26 '97 • .6:51PM 



WENDEROTH, L1ND & PONACK 

f 



No.794 1 P, 10/23 



a) finding a first oligonucleotide of the array of 
length s which gives a positive hybridisation signal , 

b) examining the artfay for hybridisation to a second 
oligonucleotide the sequence off which overlaps the first 
oligonucleotide by s-1 bases, 

c) optionally examining the array for hybridisation 
to a third oligonucleotide which overlaps the first 
oligonucleotide by a sequence of s-1 bases, 

d) optionally/continuing these steps so as to extend 
sequence information by one base in each direction at each step. 



60. A method of analysing a polynucleotide, which 
method comprises: 

a) providing a first array of all possible 
oligonucleotides qfc chosen length, s, such that applying the 
labelled polynucyeoticjja^ to the array und<*r hybridisation 
conditions results/in ^bout 5% l^b^lled cells, 

b) /rfrdviding a^&acond array consisting of 
oligonucleotides/ ofA^ngth s+2 the sequences of which are those 



oligonucXeoi 
extended by/ 
polynucle< 



d@s that gave a positive signal in the previous step 
ope/X)ase in both directions, applying the 
e to the second array under hybridizing conditions, 



and observing which oligonucleotides hybridize with the 
polynucleotide , 

c) and optionally repeating step b) until no repeated 
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sequences are identified. 

61. The method as claimed Iri claim 60 , wherein the 
oligonucleotides of the second array /are those oligonucleotides 
identified as repeats in step a) , extended by one base in both 
directions . 

62. The method as claimed in claim 54, 55 or 60, where 
the polynucleotide is amplified by the polymerase chain reaction, 



63. The method As claimed in claim 62, wherein the 
polynucleotide is amplifi/ed from genomic DNA. 

64* The method as claimed in claim 54, 55 or 60, 
wherein the polynucl^otide^is^genomic DNA or messenger RNA 
population. 



65. TJ 
wherein the pol} 



method a£ claimed in claim 54, 55 or 60, 

fid£ is tagged with a fluorescent label, 



>6.//Thlp method as claimed in claim 54, 55 or 60, 
wherein the ^polynucleotide is radio-labelled and hybridisations 
on the array are detected by autoradiography. 
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67. The method as claimed ir/ claim 66, wherein the 
digitizing scanner has a resolution of 1-^25 um. 

68. The method as claimed in claim 54, 55 or 60, 
wherein the oligonucleotides of the array constitute all or part 
of a complete set of oligonucleotides of defined length. 



69. A method of analysing for a gene of known 
sequence, which method compr/ises providing an array of 
oligonucleotides comprising a support having an impermeable 
surface to which are attached at spaced locat^otis a set of 
overlapping or partly overlapping or n^over lapping 
oligonucleotides complementary to^tne known sequence of the gene, 
applying the gene to fhea^y under hybridisation conditions, 
and observing a p4t«4rn jof hybridisation. 




70. The method as claimed in claim 69, wherein the 
gene is selected' from the DMD, the HRPT, the Huntington's disease 
and the cystic /fibrosis genes. 

71. A method for mu/tiple sequence variants in 
ultiple polynucleotides, which comprises: 

a) laying down /Stripes of oligonucleotides 
corresponding to each sequence variant on the surface of a solid 
support , 
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L ( A^ b) applying the polynucleotides to the surface under 

-hybridisation conditions in stripes c^hogonal to those of the 
oligonucleotides , 

c) observing hybridation at a site of intersection 
as an indication of the presence of a variant sequence in the 
polynucleotide . 



polynucleg 



de for 
of length s which 



72. A method of preparing a 
hybridisation to an array of oligonucleotide 
method comprises: 

a) degrading the polynucleotide to fragments of 
around s nucleotides by j^method which produces random breakage, 

b) labelling the fragments, 

cj^^optionally isolating fragments of length s, 
d) optionally using gel electrophoresis for c) . 



73. The method for analysing a polynucleotide 
according to claim 54, 55 or 60, /which comprises using an array 
of oligonucleotides segregated/such that the different regions 
have different base compositions ) to compensate for" the 
differences in stability/0/ duplexes of^dlffering base 
composition. 



74. Th< 
is further segrec 



fed 



(s claimed in claim 73, in which array 
during hybridisation so that each area is 
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exposed to different hybridisation conditions. 



75. A method for determining the sequence of a 
polynucleotide, which comprises: 

applying the polynucleotide to a substrate having an 
impermeable surface to which are /immobilise a plurality of 
oligonucleotide probes having different predetermined sequences 
under hybridisation conditions/ wherein the probes are 
immobilised at different knowyi locations on the surface of the 
support , 

detecting the oligonucleotide probes to which the 
polynucleotide hybridizes/ and 

determining thfc sequence of the polynucleotide based 
upon the known sequence' of the oligonucleotide probe to which the 
polynucleotide hybridd/zes. 



76. The 
polynucleotide is 

77 

plurality o> 




laim 75, wherein the 



lod according to claim 75, wherein a 
fleotides are applied to the substrate. 



The method according to claim 77, wherein the 
plurality of polynucleotides are fragments of a gene. 
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79. The method as claimed in claims 54 , 55 or 60 
wherein the polynucleotide is applied to the array under 
hybridisation conditions in the presence ybf a quaternary or 
tertiary amine, 

80. The method as claimed An claim 79, wherein the 
amine is tetraethylammonium chloridjS used at a concentration in 
the range 2M to 5.5M* 

61. The method as claimed in claim 54, 55 or 60, 
wherein for analysing a polynucleotide of length N, there is used 
an array of oligonucleotides/of length s, where 4* is an order of 
magnitude greater than N. 

82. A method /of making an array of oligonucleotides, 
which method comprises/f orming a solvent repel lant grid on an 
impermeable surface ofc if supiort, said sq^vent^repellant grid 
having exposed regions and ^uilding^-^he oligonucleotides on the 
exposed regions 

mett^d of making an oligonucleotide array, which 
method cqfapr/^s sintering microporous glass in microscopic 
patches ^p/tcf the surface of the glass plate and providing 
oligonucleotides on said microscopic patches of microporous 
glass. 
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84- The array as claimed ifi claim 17, for probing many 
different mutations simultaneously/ wherein stripes of 
oligonucleotides are present corresponding to allelic variants to 
be probed. 



85, The arr^y/M claimed in claim 84, wherein the 
support carries at leasjf one oligonucleotide stripe per mm. 

^j&e. The method as claimed in claim ^4, wherein stripes 
of oligonucleotides^ corresponding to allelic variants of a 
polynucleotide to be probed, are attached to the impermeable 
surface of the support. 



87. The method as claimed in claim 86, wherein at 
least one oligonucleotide stripe is attached per mm of the 
support . 

88. The meth/d as claimed in claim 71, wherein the 
stripes of oligonucleotides have a width e^iwii or less and the 
polynucleotides/^e/app/Lied in orthogonal stripes about 5 mm 
wide. 



method as claimed in claim 54, 59 or 60, wherein 
the oligonucleotides of the array are present in excess over the 
polynucleotide, so as to distinguish between hybridisations 
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involving single and multiple occurrences/bf a polynucleotide 
sequence . 

90. The method as claimed /n claim 54, 55 or 60, 
wherein the polynucleotide is DNA oy RNA. 

91. The method as claimed in claim 54, 55 or 60, 
wherein the hybridisation tempe/ature is chosen to be close to 
the Tm of duplexes and is con-broiled to better than 0.5°C. 



92. The method o/ claim 36 or 47, wherein the amount 
pf an oligonucleotide attached on the sutfatTe of the support is 
dependant on its nucleotide obmooa-rtion. 



93. The ^gtfthodf of claim 54 or 60, wherein the analysis 
is performed by a/ p^fe^uter programmed to compensate for 
variations in nufei/£otide composition, 

94. tfhe method of claim 54 , 55 or 60, wherein 
hybridisation/ are detected by means of a digitising scanner. 

95. The array of/claim 17, wherein the 
^Oligonucleotides are at^ched in square or rectangular patches on 

the surface of the &dpport. 
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96. A method of making/an array of oligonucleotides, 
which method comprises a) applying a mask to an impermeable 
surface of a support thereby to/ define a first exposed region of 
the surface to which a first riucleotide residue is coupled, b) 
off -setting the mask thereby /to define a second exposed region of 
the surface to which a second nucleotide residue is coupled, and 
c) repeating step b) until/ the desired array of oligonucleotides 
has been made. 

97- The metttod of claim 43, wherein the pen plotter 
includes a component carrying a polytetraf luoroethylene tube. 

98. The/tiethod claim 43, wherein the pen plotter is 
moved into position ar^ the/pen is iowe^ed to lay down a coupling 
solution* 



successfully 



99///|rhe method of claim 98, wherein the pen is filled 
fifferent nucleotide precursor solutions so as 
to lay dow^oligonucleotides in groups in which oligonucleotides 
differ by /single nucleotide residues. 



100. The array of claim 17, wherein the 
oligonucleotides are arranged in groups in which oligonucleotides 
differ by single nucleotide residues. 
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101. The array of claim 17, wherein pairs of 
oligonucleotides represent allelic polymorphisms. 

102. The array of claim yloi, wherein at least 50 pairs 
of oligonucleotides are present .> 



103. The metho 
silicone rubber. 





ein the mask is of 



104* The a[p£a.jf of claim 17, wherein one part of each 
oligonucleotide has a/predetermined sequence and another part is 
made up of all possible sequences. 



105 - The array of^eaaim 17, wherein each 
oligonucleotide has sequence N^AATAAAl^ or its complement 

where N is any nucleotide resifdue and m+n is at least about 8. 



106. The array 
oligonucleotides having 
attached from 72 to 1 
support . 




claimed in claim 17, wherein the 

sequences are 
ations on the surface of the 



107/. The amy as claimed in claim 17 or claim 26, 
wherein eac*/ oixboru^cleotide is attached by a covalent link 
through a tferMnal nucleotide residue on the surface of the 
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support. 



108, The method of claim 3&, wherein the 
oligonucleotides having different ynpcleotide sequences are 
attached at from 72-10 12 dif f erent ^locations on the surface of the 
support . 



109- The method of claim 36, wherein each 
oligonucleotide is attached by a covalent link through a terminal 
nucleotide residue on the surface of the support. 

110. An array of oligonucleotides comprising a support 
having a surface to which the oligonucleotides are attached, 
wherein oligonucleotide^ having different nucleotide sequences 
are attached at between 72 and 10 12 different known locations on 
the surface of the s\ 



111. A 
which compris* 
support, they 



:hod ;6f>**£king an array of oligonucleotides, 

oligonucleotides to a surface of a 
*£leotides having different predetermined 



sequences arid the oligonucleotides being attached at between 72 
and 10 12 different known locations on the surface of the support. 

ia2. The array of claim 17 or claim 110 wherein, for 
analysing /a polynucleotide of length N, the oligonucleotides of 
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